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Inseotioides are app11edto agricultural crops for the 
redu.ot1on ot oerta1n ft target" organisms. However. inseoti­
oides are not speclfio polsons. In treated areas they are 
tox10 to many "non-targetftorganisms. These unintended side 
effects oan result in the upset of the delicate balance 
within the orop ecosystem. The purpose of this stUdy was to 
look: at two potentialltnon-target" side effects resulting 
from insecticide stress I 1} changes in the deoomposition 
rate of litter and 2) ohanges in litter fauna instrumental 
in litter deoomposition and subsequent reoyc11ng of nutrients 
(Crossley and Hoglund, 1962; Crossley and Witkamp, 1964; 
Edwards, 1969). 
Synthetio organic inseoticides were used in this study 
because of their pred,omina.nt use in agriculture in the Un1ted 
states. Synthetio organio insecticides are of three basic 
types: 1) organoohlorine inseoticides, 2) the organophos­
phorus insecticides and J) the recently developed carbamate 
insecticides (Moriartl. 1969). 
The organoohlorine insecticides have been in use the 
longest. Dtle to their high sta.bility in nature, agricultural 
use of organoohlorine inseotio1des has beoome highly 
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controvers1al 1n recent years. Th1s h1gh stab111ty can be an 
undes1rable character1st1c 1n crop protect1on s1nee pers1s­
tent compounds w111 leave res1dues on food. Also, repeated 
app11cat10ns can result 1n h1gh accumulat10ns of these 
compounds 1n the s011. DDT, BRC, chlorodane, and aldr1n are 
examples of organochlor1de 1nsect1c1des (Moore, 1967). 
L1chtenste1n (1966) reported that. 1n a compar1son of 
var10us 1nsect1c1des under f1eld oond1t1ons. organophosphorus 
and carbamate 1nsect1cides were far less pers1stent than the 
organochlor1nes. As the drawbacks of organochlor1nes. 
espec1ally DDT. have become known, use of the more rap1dly 
detox1fy1ng types has been 1ncreas1ng (Mitchell. 1966). 
D1az1non and parath10n are examples of the organophosphorus 
type. Sev1n 1s the best known of the carbamate type. 
DDT, d1chloro-d1phenyl-tr1chloroethane, and Sev1n. 
l-napthyl methylcarbamate, were chosen for compar1son 1n 
th1s stUdy of Mnon-target 8 s1de effects of 1nsect1c1des 
because of the great difference between the1r stab111t1es 
under f1eld cond1t1ons. Edwards (1966) has reported that 
the half 11fe of DDT 1n the s011 1s three years. M1tchell 
(1966) reported that the half 11fe of sevin in the soil 1s 
e1ght days. 
The research of Menhinick (1962) on the combined 
effects of residual and non-residual orchard pestic1des and 
Malone (1969) with diaz1non indicated that the decompos1t10n 
rate of 11tter can be increased by pesticide use. Th1s was 
II 
contrary to the decreased decomposition rate found by 
Crossley and Witkamp (1964) with napthalene, a ooal tar 
distillate , and Barrett (1968) with Sevin. Edwards (1969 ) 
reported increased deeomposition rates with DM but decreased 
rates with aldrin. 
Inseoticide stress has been reported to oause 
increased populations of some taxa within litter and soil 
fauna. Klostermeyer and Rasmussen (1953) found increased 
populations of mites wereassooiated with increased 
applioations of DDT to the soil. Edwards and Dennis (1960) 
and Edwards, et al, (1967) found DDT increased the number of 
Collembola in litter while aldrin signifioantly deoreased the 
numbers of these organisms. Henhiniak (1962) found general 
orchard pestioides significantly inoreased the number of 
Acarina and Collembola in both litter and soil. 
In this study a litter bag method was used to deter­
mine the rate of weight loss by litter, and thus deoomposi­
tion, as it might be affected by DDT or Sevin under 
standardized oonditions. The fauna within the litter bags 
was oounted and identified to order to determine the 
numbers and oomposition of litter fauna and how it was 
affeoted by eaoh inseoticide. 
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MErHODS AND MATERIALS 
A litter bag method which encloses dried plant 
material in nylon net bags was used in this study. It made 
possible a more aecurate determination of litter deoomposi­
tion in the field than the sampling of uneontained litter. 
Also, unlike the sampling of loose litter. the litter 
samples could be colleoted qUickly without the loss of the 
fauna. inhabiting the litter. Many members of this fauna aid 
in litter deoomposition by dis1ntegrating and digesting the 
plant detritus, breaking 1t down into its simpler organic 
and inorganic oonstituents. A disadvantage of th1s method 
wa.s the exolus1on trom the bags of most earthworms which are 
important in the format1on of humus (Edwards. 1969). 
The litter bag method used was most similar to that 
of Shanks and Olson (1961) exoept in the present study 
smaller litter samples were placed 1n bags of smaller size. 
The study area was an abandoned pasture of one-half 
acre located at 1561 Hull Avenue in a suburban section of 
Des Moines. Polk County. Iowa. It was surrounded by a 
tallow field on the south side. homes on the east and north 
s1des and a stand of boxelders (~negugdo L.) on the 
west side. 
The actual experimental area was 80 m long running 
north and south and 24 m wide running east and west. On 
April 12. 1968 the plot was seeded to oats (Avena sativa Lo) 
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a.t a. rate of 64 lb/acre. The experimental area was then 
marked out into .30 plots, each 8 m by 8 m, by placing stakes 
at the oorners of each plot. 
On June 28, 1968 a portion ot the green vegetat10n 
outs1de the actual experimental area was clipped to ground 
level. It was then sorted so only the oats remained. The 
oats were then out 1nto 13 om lengths and dried at 100°0. 
for 24 hours. Tem gram samples of mixed plant parts were 
placed in nylon net bags 25 em by 25 em. The tops of the 
bags were folded over and olosed with two safety pins. The 
nylon net mesh size of 2.3 mm was fine enough to restrict 
loss of litter fragments but large enough for passage of 
microarthropoda (Shanks and Olson, 1961). 
2A one m area was clipped to ground level in the 
center of eaoh of the 30 plots, taking oare not to d1sturb 
the rest of the plot. on July 6, 1968 seven litter bags 
containing the dried plant material were plaoed in the 
clipped area in eaoh experimental plot. The bags were 
post tioned in the same regular pattern 1n all plots. A:3 
inch nail was plaoed through one of the safety pins at the 
top of each bag and anchored securely 1n the ground. 
After the bags had been in the field for one week, 
one bag was removed from ea.oh plot. These were used to check 
the uniformity of oonditions in the plots before treatment 
with inseoticides. The litter bags were placed in labeled 
plastio bags for transportation to the laboratory. The 
plastl0 bags helped to avoid any 108s of detritus or organisms. 
[ 
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On July 19, 1968 insecticides were applied to the 
plot.s with a. baokpack sprayer in a grid pattern (Flg. 1) .• 
Tnis pattern was chosen so a similar number of plots 
reoeiving each type of treatment would be ln the tree shaded 
aJ:'eason the east and west sides of the field. Ten plots 
were eaoh treated with 12 llters of waters of water con­
taining 14 grams of Sevin (Sevin 50-IP). Ten plots were 
each treated with 12 liters of water containing 14 grams of 
DDT (DM 50-wp). These quantities were equivalent to the 
one pound of active inseoticide per acre recommended by the 
ma.nufaoturerafor small grains. The ten control plots were 
each treated with 12 liters of water. 
Twenty-four hours after the insecticide applioation 
the second set of 30 litter bags were removed from the field. 
The remaining bags were removed 30 at a time, one from each 
plot, on July 27. August 3. August 10. September 7 and 
Ootober 5. 1968. Thirteen weeks after their placement in the 
experimental plots all 210 litter bags had been removed. 
The litter samples were transported to the laboratory 
in plastio bags where they were placed in Tullgren funnels 
to extract the m1croarthropods. Three racks were constructed 
similarly to a desoript1on g1ven by Cox (1967). Eaoh raok 
held 10 funnels. The funnels were 17 cm across the top. 
Forty-watt bulbs were placed 9 om above the top of the 
funnels. Reflectors made of #10 size oans fitted snugly 
inside the rim of the funnels and around the neok of the 
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Fig. 1. Grid pattern used for application of 
insecticides to experimental area. 
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light bulbs. The litter fauna was collected 1n small bottles 
containing 70% ethyl alcohol that were plaoed under the 
funnels. This extraction procedure was used on each sample 
for 24 hours. 
After the extraotion procedure was completed, the 
bags oontaining the litter samples were floated on water for 
one minute to remove so11 splashed into the bags by heavy 
rains. The samples were again dried at 1000 e. for 24 hours, 
allowed to 0001 in the oven and welghed to the nearest .01 
gram. A form of StUdent's t-test was used to determine the 
statistical significanoe of differences in the mean weights 
of the litter samples from the plots receiving the three 
different treatments. The form of the Student's t-test 
used was speciflcally for oomparing the means of two small 
samples from normal populations, varianoes assumed to be 
equal (Bailey, 1959). The data was compared for each 
sampling date. 
The fauna colleoted from the litter samples was 
classified and oounted using a disseoting soope. The 
organisms were olassified to order acoording to Metoalf and 
Metoalf (1928), Jaoques (1947), Chu (1949), Essig (1958), 
and Borror and DeLong (1964). The student's t-test was 
used to determine the significanoe of differences in the 
mean numbers of total fauna, mites, Collembola and fauna 
other than mites and Collembola colleoted from the plots 
reoeiving the three different treatments. The form of the 
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student's t-test used for this portion of the data was 
specifically for comparing two small samples from normal popu­
lations, variances not assumed to be equal (Bailey. 1959). 
RESULTS 
Litter weights. The changes in litter weights during 
the 13 week study are shown in Tables 1, 2 and 3. 
After the litter bags had been in the field one week 
the mean dry weight of the litter bag material was 9.15 8 in 
the control plots, 8.92 g in the Sevin treated plots and 
9.13 g in the DDT treated plots. There was no significant 
difference in mean weight using the StUdent's t-test which 
would indicate that decomposition was taking place at a 
similar rate in the three groups of plots prior to inseoti­
cide application. 
The insecticides were applied 24 hours before 
collection of the second group of litter bags. At the time 
of collection these litter samples had been in the field 
two weeks. The mean dry weight of the litter samples was 
8.71 g in the control plots, 8.58 g in the Sevin treated 
plots and 8.56 in the DDT treated plots. There was no sig­
nificant difference between groups. 
In the third group of samples the mean dry weight of 
the litter was 8.06 g in the oontrol plots. 7&56 g in the 
Savin treated plots and 7.76 g in the DDT treated plots. 
There was no significant difference between the mean weight 
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Table 1. Weight (g) ot litter bag contents in control plots.
 
Initial weights on July 6 were 10 g.
 
(---- indicates vandalized samples.)
 
COLLECTION DATES 
PLOT 
NUMBERS 7/13 7/20 7/27 8/3 8/10 9/7 10/.5 
J 8.40 ---­
6 9.25 9.63 8•.57 8.53 7.~ 3.35 3.00 
9 8.86 8.68 8•.59 9.43 6.14 4.11 3.43 
11 8.93 7.67 8.33 6.93 6.21 6.19 4.00 
14 9. 51 7..82 8.03 7•.54 7.21 5.68 4.47 
17 8.96 8.56 7.36 . 8.23 7.76 .5.28 2.62 
20 9.76 
22 9.53 8.86 8.66 7.86 7.50 5.18 3.69 
25 9·23 9.48 7.65 7.42 6.01 4.43 3.21 
28 9.10 8.97 7.31 7.82 5.19 5.09 5.84 
-X 9.15 8.71 8.06 7.98 6•.56 4.91 3.78 
11 
Table 2. We19ht (g) of 11t ter bag oontent II in Sevin treated
 
plots. Initial weights on July- 6 were 10 g.
 
(----indieates vandalized samples.)
 
COLLECTION DATES 
PLOT 
NUMBERS 7/13 7/20 7/27 8/3 8/10 9/7 10/5 
1 8.53 8.50 7.31 8.41 6.63 3.;8 2.62 
4 8.21 7.11 7.11 6.02 6.4t,. 3.78 3.40 
7 8.84 9.19 8.84 8.40 6.41 3.95 4.84 
10 8.46 9.23 8.17 8.81 6.66 3.51 4.25 
13 8.78 9.17 8.32 8.05 7.45 5.33 3.49 
16 9.67 8.19 7.01 7.06 6.69 4.96 5.33 
19 9.21 7.59 7.01 
23 9.47 8.39 7.68 8.24 6.40 3.48 2.73 
26 8.57 8.22 6.81 8.09 7.19 5.41 3.44 
29 9•.50 10.16 7.30 8.13 6.50 4.81 2.68 
-X 8.92 8.58 7.56 7.91 6.70 3.64 3.64 
'--------------~ 
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Table 3. Weight (8-' of litter bag contents in DDT treated 
plots. Initial weights on July 6 were 10 g. 
COLLECTION,DATES 
PLOT 
NUMBERS 7/13 7/20 7/27 8/3 8/10 9/7 10/5 
2 8.48 8.58 7.26 7.54 7.36 4.35 3.41 
5 
8 
12 
15 
8.35 
9.43 
9.00 
8.87 
8.68 
8.20 
7.98 
8.57 
7.11 
8.98 
7.75 
8.18 
7.93 
7.88 
8.12 
6.94 
5.19 
7.50 
7.63 
7.66 
2.73 
3.90 
4.31 
5.18 
1.63 
3.43 
4.42 
4.54 
~t: ~, :~ 
l;i' 
f;; 
f"~ ~' 
~; 
~i 
" t 
18 
21 
9.42 
9.91 
8.62 
8.94 
8.72 
8.12 
7.90 
8.47 
6.85 
7.01 
4.06 
2.42 
2.54 
2.86 
I:t~"f'4 
~ ~.r 
~ 
24 9.00 7.99 7.05 6.99 6.09 4098 2.98 
27 9 .. 24 8.56 6.16 7.45 6.15 5.42 3.17 
30 9.57 9.~ 8.24 8.51 8.34 5.61 2099 
-X 9.13 8.56 7.76 7.77 6.98 4.30 3. 20 
13 
of the control and. DDT treated samples. There was a 
significant difference at the .01 level between the mean 
weight of the control and Sevin treated samples. 
In the fourth group of samples the mean dry weight of 
the 11tter samples was 7.98 g in the control plots, 7.91 g 
in the Sevin treated plots and 7.77 g in the DDT treated 
plots. There was no significant differenoe between these 
mean weights. (The mean weight of the Sevin treated samples 
from the fourth week was higher than that of the third week 
suggesting that the third week mean was not reliable.) 
The fifth group of samples was oollected after they 
had been in the field five weeks. The mean dry weight of 
the litter samples was 6.56 g in the oontrol plots. 6.71 g 
in the Sevin treated plots and 6.98 g in the DDT treated 
plots. There was no signlfieant difference between these 
mean weights. 
The sixth group of samples was collected at the end 
of nine weeks. The mean dry weight of the litter samples 
was 4.91 g in the control plots, 3.64 g in the sevin treated 
plots and 4.)0 g in the DDT treated plots. There was no 
significant difference between these mean weights. 
A oomparison of the mean weight in grams of litter 
samples in oontrol and inseotioide treated plots for the 
seven colleotion dates is presented in Table 4. weight 
loss of litter samples indicated that after 13 weeks in the 
field oat hay was 62.2 per oent decomposed in control plots, 
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Table 4. The mean weight (g) of litter samples + standard
 
error from control and insecticide treated plots.

Litter bags were placed on July 6 and each
 
initially contained 10 g of oat hay.
 
TREATMENT 
COLLECTION 
DATE CONTBOL SEVIN DrJr 
7/13 (N) 10 10 10 
7/20 
7/27 
X.:tSX 
(N) 
X.:tSX 
(N) 
X.:tax 
9015!O.12 
8 
8.17!O.26 
8 
8.06+0.20
-
8.29!O.15 
10 
8.58!O.28 
10 
7. 56:tQ.21 
9. 13.±O. 15 
10 
8.56:tQ.14 
10 
7.76jJJ.27 
i ~ 
fi 
t ~. 
i< 
f"i 
i 
L 
8/3 (N) 
X.:tSX 
8 
7.98;tO.27 
9 
7.91:tQ.28 
10 
7. 77!fJ. 17 
,
Or-c­
tit' 
~'/ 
I 
8/10 (N) 8 9 10 
X.:tSX 6. 56::tQ.29 6. 71!fJ.12 6.98~.30 
9/7 
10/5 
(N) 
X:tSX 
(N) 
X:tSX 
8 
4.91~.:32 
8 
:3. 78j:O.36 
9 
:3. 64j:O. 36 
9 
:3. 64!O.32 
10 
4.30::tQ.34 
10 
3. 2O!fJ.27 
15 
6.3.3 per cent decomposed in Bevin treated plots and 68.0 per 
cent decomposed in DDT treated plots. 
On the night of' Jul.y 12, 1968 the experimental area 
was vandalized. All litter bags remaining 1n control plots 
3 and 20 a.nd four of the bags remaining in sevin treated 
plot 19 were so badly damaged they could not be salvaged. 
Other plots were not disturbed. 
Fauna.. The organisms from litter samples of three 
adjacent plots representing all three exper1mental treat­
ments were olassified and counted for the seven collection 
periods (Table 5). These three plote were chosen because 
the amount of shade received and the appearance of the 
vegetation and soil was most similar of any of the adjacent 
plots. 
An apparent correlation was found between the total 
number of organisms collected from these plots (Fig. 2) and 
the total rainfall for the week preceeding the collection 
date (Fig. 3). For example. the total rainfall was lower 
for the week of August J than for either the week of July 27 
or August 10. The total fauna collected on August J was also 
correspondingly lower than the number collected from either 
the preoeding or following sampling date. On the last 
oollection date. October 5. the total rainfall was not high 
but the average daily temperatures were at the lowest point 
of the entire experimental period and the litter remained 
Table 5. Fauna colleoted from three adJaoent experimental plots
 
representing the three experimental treatments.
 
COLLECTION DATES 
FAUNA 7/13 7/20 7/27 8/3 8/10 9/7 10/5 
CONTROL 
COLLEMBOLA 
MITES 
0 
0 
5 
17 
6 
35 
4 
14 
34 
195 
27 
96 
35 
436 
OTHERS 0 4 4­ 8 4 13 32 
TOTAL 0 26 45 26 233 136 503 
SEVIN 
COLLEMBOLA 
MITES 
OTHERS 
TOTAL 
0 
0 
0 
0 
6 
41 
1 
48 
2 
113 
10 
125 
5 
77 
2 
84 
17 
201 
8 
226 
11 
76 
7 
94 
36 
137 
11 
184 
DDT 
COLLEMEOLA 
l'lITES 
OTHERS 
TOTAL 
0 
0 
0 
0 
4 
63 
1 
68 
35 
73 
17 
125 
0 
2 
0 
2,* 
89 
115 
1 
205 
6) 
141 
15 
219 
171 
168 
2 
341 
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moist. Crossley and Hoglund (1962) reported a similar 
influenoe of moisture on the number of fauna collected from 
litter bag samples. Their suggestion that such fluctuations 
were oaused by migrations in and out of the litter bags in 
response to moisture conditions could also be applied to the 
observations in this study. 
Since there were similar fluctuations in response to 
moisture in the plots receiving the different experimental 
treatments, it was decided that an examination of the 
organisms collected from all plots 24 hours after spraying 
and those colleoted from all plots after 13 weeks in the 
field would be sufficient to show any cumulative effects and 
'-, 
f'
, 
would eliminate the environmental response. The mean number 
of all organisms oollected from the litter samples 24 hours 
after spraying was 38.1 in the control plots, 22.4 in the 
Sevin treated plots and 45.8 in the DDT treated plots 
(Table 6). There was no significant difference in these 
mean values 8S tested by a StUdent's t-test. (Table 7.) 
The mean number of all organisms oollected from the 
litter samples on the last colleotion date was 163.1 in the 
oontrol plots, 134.1 in the sevin treated plots and 152.0 in 
the DDT treated plots. There was no signifioant difference 
between the means. (Table 8.) 
The organisms oollected from the litter samples at 
the times mentioned were divided into several taxons to 
determine other possible relationships. Pirst, the mean 
&2
 
Table 6. Mean number and standard error of fauna from 
litter bag samples in control and insecticide treated 
plots 24 hours and 11 weeks after spraying. 
TBEATMENT 
FAUNA CONTROL. SEVIN DDT 
JULY 20 
TOTAL FAUNA 38.lj:16.7 22.4±13.0 45. 8j: 6.2 
COLLEMBOLA 19.4j:ll.5 2.9± 1.9 12.6:t,12.8 
lUTES to.l.:!: 2.9 12.6:!: 4.6 27.6+12,,8
-
OTHER FAUNA 9. 8.:!: 2.3 6.9:!: 2.1 5.7:!: 1.7 
OCTOBER 5 
TOTAL FAUNA 163.l.!56.7 134.1:!:23.7 152.0.:!:40.5 
COLLEMBOLA. 45.4+42.6
-
36.71:12 •8 60.2j:18.7 
MITES 108. Jj:49. 8 91. 0:!:16. 1 89.4~8.1 
OTHER FAUNA 11.3.:!: 3.1 6.4.:!: 0.9 2.4,:t 0.7 
Table 7. T values as determined by oomparison of mean number of fauna 
on July 20. 
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TOTAL FAUNA. 1.09 1.33 
COLLEMBOLA 1.48 1.86 
MITES 0.45 1.11 
OTHER FAUNA 0.92 0.44 
Dl1l' 
TOTAL FAUNA 0.37 
COLLEltIBOLA 0.55 
MITRS 1.,34 
OTHER FAUNA 1.44 
N 
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Table 8. T values as determined by oompar1son of mean number of fauna on
 
Ootober 5 us1ng student's t-test. Double asterisks indicate
 
signifioant differenoes in numbers at the .01 level.
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SEVIN 
TOTAL FAUNA 0.47 0.38 
COLLEMBOLA 0.49 1.04 
IVlITES 0.33 0.05 
OTHER FAUNA 1.50 3.57** 
DDT 
TOTAL FAUNA 0.16 
COLLEMBOLA 0.64 
lUTES 0.34 
OTHER FAUNA 2.81** 
N 
N 
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number of Collembola from the three groups of plots were 
compared. The mean number of Oollembola 24 hours after 
spraying was 19.4 in the control plots, 2.9 in the Sevin 
treated plots and 12.6 in the DDT treated plots. Although 
Sevin a.ppeared to have a more i.mmediate effect on the 
Collembola population than the DDT or water, with a con­
siderable reduotion in numbers, there was no signifioant 
statistical differeno·e. 
The mean number of Collembola on the last collection 
date was 45.4 in the oontrol plots, )6.7 in the Sev1n 
treated plots and 60.2 in the DDW treated plots. There was 
no significant difference between these mean numbers. 
The second taxon to be compared was the mites, oon­
sisting almost entirely of the group Oribatei. The mean 
number of mites 24 hours after spraying was 10.1 in the 
control plots, 12.6 in the Sevin treated plots and 27.6 in 
the DDT treated plots. There was no significant difference 
between these mean numbers. 
The mean number of mites on the last colleotion date 
was 108 • .3 in the oontrol plots, 91.0 in the sevin treated 
plots and 89.4 in the DDT trea.ted plots. There was no 
signifioant difference between these mean numbers. 
All fauna other than mites and Collembola were oon­
sidered as a taxon referred to as "other fauna". This group 
oonsisted of small numbers of Hemiptera, Hymenoptera, Isopoda, 
Thysanoptera. Isoptera, Chilopoda. Arane1da, Thysanura, 
-----------
24
 
Diptera. Coleoptera. Annelida and various immature forms. 
The immature forms were largely Coleoptera and Dtptera 
larvae .. 
The mean number of other fauna 24 hours after spraying 
was 9.8 in the oontrol plots, 6.9 in the SeVin treated plots 
and. 5.7 in the DDT treated plots. There was no signifioant 
difference between these mean numbers. 
The mean number of other fauna from the last colleotion 
date was 11 .. ) in the control plots, 6.4 in the Sevin treated 
plots and 2.4 in the DDT treated plots. There was no 
significant difference between the mean number of other 
fauna in the Sevin treated and oontrol plots. However. there 
was a significant difference at the .01 level between the 
number of other fauna in the DDT treated plots and the 
oontrol plots. There was also a signifioant difference at 
the .01 level between the mean number of other fauna in the 
DDT treated plots and the Sevin treated plots. 
The largest number of litter fauna were Collembola, 
or sprlngtalls, a.nd Oribatid mites. Many other Arthropod 
orders and a few earthworms were represented in much smaller 
numbers (Table 6). 
The surfaoe applioation of inseotioides in this study 
did not cause statistically signifioant changes in the oom­
posi tion of the litter fauna within 24 hours. However. 
after 13 weeks there were significantlY less fauna other 
than mites and Collembola in the plots sprayed with DDT than 
those sprayed with Sevin or water. 
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DISCUSSION 
Litter weights. The litter samples in this study 
were in the field from one to thirteen weeks before sampling 
so only the inseotioide effeots on the initial period of 
rapid decomposition reported by Crossley and Hoglund (1962) 
were observed. Barrett (1968) found the decomposition rate 
of dried millet significantly decreased three weeks after 
surface application of Sevin. Similar short term effects 
did not develop with the surface application of insecticides 
to oats and oat litter in this study. No significant dif­
terences developed between mean weight loss of the litter 
samples in the insecticide and control plots during the 
experimental period. If the experimental period had been 
extended, a possibility for further research, the increased 
decomposition rate of litter reported by Edwards (1969) nine 
months after application of DDT might have developed. 
Malone (1969) also found increased rates of decomposition of 
litter samples placed in a field one year after the field 
had been treated with diazinon. 
Fauna. The total number of litter fauna in this 
stUdy was not significantly changed by insectioides, either 
24 hours or 11 weeks atter insecticide treatment. The 
signifioant deorease in "other fauna- in the DDT plots after 
13 weeks was compensated for by inoreased numbers of mites 
and Collembola (Table 6). Edwards (1969) reported similar 
reSUlts With single applications of DDT and aldrin. 
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The most obvious immediate inseotioide effects on the 
litter fauna were those of Sevin CZlll Collembola 21+ hours after 
spraying. The mean number of Collembola in the oontrol plots 
was more than six times that of the Sevin treated plots 
(Table 6). Recovery of the Oollembola was nearly oomplete, 
however, 11 weeks later. These results are similar to those 
obtained by MalCZlne (1969) with diazinon. He found the 
population of CollembCZlla grea.tly reduoed one week after 
treatment but nearly reoovered five months later. 
The Dm' had little apparent effect on the CollembCZlla 
population. Wallace (1954) and Edwards (1969) repCZlrted 
Collembola populations to be similarly unaffeoted by DDT. 
Nei ther Sevin or DDT appeared to have had very large 
effects on the mite populatiCZln of the litter either 24 hours 
or 11 weeks after the insecticides were appl.ied. Similarly 
diazinon ha.s been found to have less first year effects on 
the mites than the Collembola (Malone, 1969). 
The number of mites and Collembola recovered from the 
Iitter samples was far greater than those of any other taxon. 
However. the small number of CZlrganisms other than these two 
groups are important beoause of their larger lndividual 
b10mass and their role as predators on the smaller mites and 
Collembola. These larger organisms were grouped together 
for statistical analysis as ·other fauna". 
Sign1fioant immediate inseotioide effeots on the 
other fauna were not observed. However. after 11 weeks the 
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reduction of other fauna by DDT was highly significant as 
compared to the effects of Sevin or water. Edwards and 
De~is (1960) reported similar effects on the larger 
organisms with DDT. 
The resurgence or "flare-up" of soil and litter 
mioroarthropod populations atter inseoticide treatment has 
been frequently observed (Wingo and Thomas. 1948; Klostermeyer 
and Rasmussen. 1953; Edwards and Dennis. 1960; Menhenick. 
1962; Edwards, 1969). Although no resurgence occurred during 
the experimental period. the great reduction in larger bio­
mass organisms suggests that such a situation could have 
occurred later. due to decreased predator pressure on the 
microarthropods or other ohanges in food web relationships. 
A study of one or two years would be needed to see if sueh a 
resurgence might occur. 
The litter bag method as used in this study has 
several advantages over the sampling of loose litter. First. 
a known amount of litter can be sampled without the loss of 
any but the smallest fragments. making aecurate quantitative 
measurements of weight loss possible. Seoond. having the 
litter confined makes rapid collection of samples possible 
so more active fauna do not escape. 
One of the disadvantages enoountered using this method 
was caused by the soil that splashed into the bags after 
heavy summer rains. The litter bags had to be floated on 
water to remove the soil. This extra handling of the samples 
---------- -
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may have inoreased -the apparent weight loss. There 1s no 
mention of this problem in the literature although it must 
have been enoountered by other workers. 
Another disadvantage of this method was that by 
excluding the larger members of the fauna from the litter 
samples, their eff"ects on other members of the fauna and 
rate of litter deoompos1tion were also excluded. 
1.	 Nylon net ~i tter bags containing dried oa.t plants 
were p~aced in a field of oats and sprayed with 
sevin, DDT or water. Effects of the inseotioides 
on litter decomposition rate and the litter fauna 
were observed. 
2.	 There was no statistioa11y significant differenoe in 
the ra.te of deoompos1tion between the three 
treatments during the 13 week experimental period. 
J.	 There was a greater reduction in the number of 
Co11embola in the sevin treated plots 24 hours 
after spraying than 1n the DDT or oontro1 plots. 
4.	 At the end of the experimental period there was no 
statistioally signifioant differenoe between the 
total number of fauna in the litter reoe1ving the 
three	 treatments. 
5.	 Littar fauna other than ro1tasor Collembola were 
signifioantly deoreased by DDT after 11 weeks. 
...
6.	 These results indicate the need for a study of one 
or two years to oompare the long range effeets of 
DDT and Sevin on litter decomposition and fauna • 
~~-------_.._---­
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